control. Employee turnover, even at normal rates, dictates
a need for continuous work-force training and skill devel-
opment, particularly in the rapidly changing manufacturing
technology environment.

In addition, buying organizations must establish manu-
facturing yield criteria, or quality objectives, early in the
full-scale development phase of a program in order to fos-
ter and maintain desired levels of quality. Program offices

quisition programs minimize the total cost of quality. That
cost equals appraisal cost plus prevention cost plus failure
cost, and generally, a rising level of quality correlates with
an increase in appraisal and prevention costs and a de-
crease in failure cost.

Implementing quality-related initiatives and achieving
the goals associated with them will require considerable
cooperation between DoD and industry. Though the task is

According to a 1983 Air Force Contract Management Division study,
roughly half of all nonconformances were due exclusively to workmanship,

can then use these criteria to formulate design-to-cost
goals and to support producibility engineering and
planning efforts. The manufacturing staff should review
planned manufacturing processes early in the full-scale de-
velopment phase, since new and inadequately tested manu-
facturing methods and materials can result in unacceptably
low yields. Ideally, product designers, manufacturing en-
gineers, and quality specialists should collectively estab-
lish objectives that ensure adequate built-in quality.

Earlier, we noted the need for better quantitative
guidelines applicable to scrap, rework, and repair. DoD
and industry should work jointly to set such standards,
which may differ for each commodity area within a com-
pany's manufacturing capabilities. The DoD buying com-
munity can use a progress function approach, that is, an
experience curve, to establish cost goals for scrap, rework,
and repair and to measure success in reaching them.

When considered as a subset of direct labor costs, out-
lays for scrap, rework, and repair generally decrease as
production start-up problems are overcome. To derive the
functional relationship between scrap, rework, and repair
costs and the total production quantity, managers will first
have to develop a data base that is consistent with the
amended definitions and guidelines published in revised
Military Standard I520B. They should categorize data by
work breakdown structure and by work center for each
specific end product or system. Management can then ini-
tiate appropriate corrective action when necessary. More-
over, the data can be used in setting reasonable scrap,
rework, and repair cost goals for milestones I and II;
design-to-cost goals prior to milestone II; and criteria for
competitive procurement strategy, source selection, cost
estimating, production readiness, and quality incentives.

Research conducted by the Aerospace Industries Associ-
ation in the late 1970s suggests that the cost of quality,
which includes scrap, rework, and repair costs, may ac-
count for as much as 13 percent of the price of hardware.
In light of the multibillion dollar defense procurement
budget, DoD could achieve significant savings if future ac-

demanding, contractors and buying agencies alike will
share in significant benefits. Contractors will be able to
add to their profits by increasing annual yields on fixed-
price business; a steady growth in yield usually translates
into a competitive edge. Moreover, by delivering high-
quality, reasonably priced hardware, a contractor improves
the prospect for additional sales of an item.

The government must provide sufficient motivation to
industry. Specifically, buying agencies must allow con-
tractors to enjoy an adequate profit margin as a reward for
improved yield. The prospective benefits to the govern-
ment are numerous and include reduced per-unit acquisi-
tion costs, improved hardware reliability, lower support
costs, and enhanced industrial readiness as a result of
wider availability of production and lest equipment,

Given the demands and constraints of today's weapon
systems procurement budget, neither DoD nor defense in-
dustry can afford the high price of low manufacturing
yields that drive costs up. Like producers of commercial
goods, they must continue to seek ways to boost yields in
order to conserve scarce resources.
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